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@ Bleaching compositions. 

(57) There is provided a bleaching composition providing enhanced anti-silver tarnishing properties 
containing an oxygen-releasing bleach system comprising a hydrogen peroxide source and a 
peroxyacld bleach precursor compound selected from the group consisting of 
(Q an N-acytated lactam bleach precursor 
(ti) perbenzoic acid precursor 
(Hi) perbenzoic acid derivative precursor 
(iv) cation Ic peroxyacld precursor 

and any combinations of (0 - (iv) ; and 
(b) an Mn(ll) compound. 
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Technical Field 

The present Invention relates to the inclusion of Mn(!l) compounds In bleaching compositions, suitable for 
use in machine dishwashing. The compositions exhibit good bieachable stain removal and enhanced anti sih/er- 
5 tarnishing properties. 

Background of the Invention 

Compositions designed for use in automatic dishwasher machines are well known, and a consistent effort 
10 has been made by detergent manufacturers to improve the cleaning and/or rinsing efficiency of said compo- 
sitions on dishes and glassware, as reflected by numerous patent publications. 

The present invention is concerned with the silver-tarnishing problem encountered when compositions 
which contain oxygen-bleaching species are employed in machine dishwashing methods. 

The satisfactory removal of bieachable soils such as tea and coloured vegetable soils, such as carotenoid 
is soils is a particular challenge to the fbrmulator of a machine dishwashing detergent composition. Traditionally, 
the removal of such soils has been enabled by the use of bleach components such as oxygen and chlorine 
bleaches. Oxygen bleaching species are these days however, largely preferred over chlorine bleaches. 

A problem encountered with the use of such oxygen bleaches is the tarnishing of any silverware compo- 
nents of the washload. The level of tarnishing observed can range from slight discolouration of the silverware 
20 to the formation of a dense black coating on the surface of the silverware. 

The fbrmulator thus faces the dual challenge of formulating a product which maximises bieachable soil 
cleaning but minimises the occurrence of tarnishing of silverware components of the washload. 

The Applicants have found that silver tarnishing can be a particular problem when the bleach system com- 
prises a combination of an inorganic per hydrate bleach, especially a percarbonate bleach, and a peroxyacid 
25 bleach precursor selected from perbenzoic acid precursors, perbenzolc acid derivative precursors, N-acytated 
lactam precursors and cationic peroxyacid precursors. 

It has been found that enhanced anti-silver tarnishing as well as good cleaning performance can be ach- 
ieved through the use of certain Mn(ll) compounds, even in the absence of conventional corrosion inhibitors 
such as benzotriazole. 

30 To provide further reduction of silver tarnishing it has been found that the total level of oxygen bleach in 

the composition is desirably optimized, and preferably the rate of release of the oxygen bleach is controlled. 
The rate of release of oxygen bleach Is preferably rapid enough to provide satisfactory cleaning, but with mini- 
mised tarnishing. 

It is an object of the present invention to provide compositions, suitable for use in machine dishwashing 
35 methods, having enhanced anti-silver tarnishing properties, as well as good cleaning performance, particularly 
bieachable soil removal performance. 

German patent DE-A-4, 128,672 in the name of Henkel KgaA discloses strong alkaline, bleach-containing 
detergents described to have a reduced tendency to tarnish silverware. Compositions containing Mn(ll) salts 
such as MnS0 4 and MnCI 2 in combination with inorganic perhydrate salts and certain bleach activators are 
40 disclosed. The combination of said Mn(ll) salts or compounds with N-acytated lactam, perbenzolc acid, per- 
benzolc acid derivative or cationic peroxyacid precursors is not disclosed. Nor is there any recognition provided 
that such bleach precursors particularly give rise to the problem of silver tarnishing. Teaching is provided that 
where Mn(ll) salts are used as activators for peroxy compounds there Is no protection of the silver, In direct 
contrast to the present Invention which recognizes the ability of certain Mn(ll) salts to ameliorate the problem 
45 of silver tarnishing. 

European Patent Applications EP-A-0082563. EP-A-127.910. EP-A-141.470. EP-A-145.090 and EP-A- 
146,091 In the name of Unilever disclose detergent compositions for use in fabric washing containing various 
Mn(ll) compounds. The combination of these various Mn(ll) compounds with N-acylated lactam, perbenzoic 
acid, perbenzoic acid derivative or cationic peroxyacid precursors Is not specifically disclosed. Problems spe- 
50 cific to the art field of machine dishwashing, in particular to the tarnishing of silverware, are not addressed. 

European Patent Application EP-A-0 530 870 in the name of Unilever discloses machine dishwashing com- 
positions containing a dinuclear manganese complex in which the manganese is in the HI or IV oxidation state. 
No recognition is provided is this document of the utility of Mn(ll) salts in reducing silver tarnishing. 

Applicant's copending US Patent Application No. 08/210186. from which this Application claims priority, 
55 discloses bleach compositions containing manganese ethyl en ediamine-N.N'-disucclnate. 
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Summary of the Invention 



According to one aspect of the present Invention there Is provided a bleaching composition containing 

(a) an oxygen-releasing bleach system comprising a hydrogen peroxide source and a peroxyacid bleach 
5 precursor compound selected from the group consisting of 

(I) an N-acyiated lactam bleach precursor of the formula: 

O 

li 

10 O C-CH2— CH2 

* 11 1 I 

^CH 2 4CH2] n 

15 

wherein n is from 0 to about 8, preferably from 0 to about 2, and R« Is H, an alkyl. aryl. aikoxyaryl or 
aJkaryl group containing from 1 to 12 carbons, or a substituted phenyl group containing from about 6 
to about 18 carbon atoms; 
(H) a perbenzoic acid precursor 
20 (HI) a perbenzoic acid derivative precursor 

(tv) a cationlc peroxyacid precursor 
and any combinations of (i) - (fv); and 

(b) an Mn(ll) compound 

Preferably, said oxygen-releasing bleaching system is incorporated such that the level of available oxygen 
25 measured according to the method herein Is from 0.3% to 2.5%, preferably 0.5% to 1.7% by weight 

Preferably, the rate of release of said available oxygen Is such that the available oxygen Is completely re- 
leased from the composition In a time interval of from 3.5 minutes to 10.0 minutes, using the test protocol de- 
scribed in the present description. 

Preferably the bleaching composition contains no additional corrosion inhibitor component, particularly no 
so benzotriazole. 

Preferably the compositions are adapted for use in a machine dishwashing method, In particular being low 
foaming in character. Typically the compositions contain, at most, low levels of low foaming surfactant which 
is often nonlonlc in character. 

According to another aspect of the invention there is provided the use, In a method for washing soiled ta- 
35 bJeware, Including soiled silverware, of a composition containing an oxygen-releasing bleach system wherein 
said composition contains an Mn(ll) compound to inhibit the tarnishing of said silverware. 

Preferably, the Mn(ll) compound is an Mn(ll) salt or complex with an organic ligand, which may itself have 
heavy metal Ion sequestering or crystal growth inhibiting properties. 

40 Detailed Description of the Invention 

The present compositions contain as essential components an oxygen-releasing bleach system and an 
Mn(ll) compound. The level of available oxygen is preferably controlled. Preferably, the rate of release of avail- 
able oxygen and of any organic peroxyacid bleaching species Is also controlled. 



Oxygen-releasing bleaching system 



An essential feature of the Invention Is an oxygen-releasing bleaching system containing a hydrogen per- 
oxide source and a peroxyacid bleach precursor compound. The production of the peroxyacid occurs by an in 
so situ reaction of the precursor with a source of hydrogen peroxide. Suitable sources of hydrogen peroxide in- 
clude inorganic perhydrate bleaches. 

The peroxyacid bleach precursor Is most preferably selected from perbenzoic acid precursors, perbenzoic 
acid derivative precursors, N-acylated lactam bleach precursors and cationic peroxyacid precursors, or mix- 
tures thereof. 



Peroxyacid bleach precursor 

The peroxyacid bleach precursors are preferably incorporated at a level of from 0.5% to 20% by weight, 
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more preferably from 12% to 15% by weight, most preferably from 1 .5% to 10% by weight of the compositions. 
N-acylated lactam precursor 

N-acylated precursor compounds of the lactam class are disclosed generally in GB-A-855735. Whilst the 
broadest aspect of the invention contemplates the use of any lactam useful as a peroxyacid precursor, preferred 
materials comprise the caprolactams and valerolactams. 

Suitable N-acylated lactam precursors have the formula: 



O 

O f-CHi-CH, 

wherein n is from 0 to about 8, preferably from 0 to 2, and R 8 is H, an alkyi. aryl, alkoxyaryl or aJkaryl group 
containing from 1 to 12 carbons, or a substituted phenyl group containing from 6 to 18 carbon atoms 
Suitable caprolactam bleach precursors are of the formula: 



C CH 2 CH 2 



CH 2 

Rl— C N 

CH 0 CHo 



wherein R 1 is H or an alkyl, aryl, alkoxyaryl or aJkaryl group containing from 1 to 12 carbon atoms, preferably 
from 6 to 12 carbon atoms, most preferably R* is phenyl. 
Suitable vaJero lactams have the formula: 




wherein R 1 is H or an alky!, aryl, alkoxyaryl or alkaryl group containing from 1 to 12 carbon atoms, preferably 
from 6 to 12 carbon atoms. In highly preferred embodiments, R 1 is selected from phenyl, heptyl. octyl, nonyl, 
2,4,4-trlmethylpentyl, decenyl and mixtures thereof. 

The most preferred materials are those which are normally solid at <30°C, particularly the phenyl deriva- 
tives, te. benzoyl vaJerolactam, benzoyl caprolactam and their substituted benzoyl analogues such as chloro, 
amino alkyl, alkyl, aryl and aikoxy derivatives. 

Caprolactam and valerolactam precursor materials wherein the R 1 moiety contains at least 6, preferably 
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from 6 to 1 2, carbon atoms provide peroxyacids on per hydrolysis of a hydrophobic character which afford nu- 
claophilic and body soil clean-up. Precursor compounds wherein R 1 comprises from 1 to 6 carbon atoms pro- 
vide hydrophillc bleaching species which are particularly efficient for bleaching beverage stains. Mixtures 
of 'hydrophobic* and 'hydrophillc' caprolactams and valero lactams, typically at weight ratios of 1:5 to 5:1, pre- 
ferably 1 :1 , can be used herein for mixed stain removal benefits. 

Highly preferred caprolactam and valerolactam precursors include benzoyl ca pro! acta m, nonanoyt ca pro- 
lac tarn, benzoyl valerolactam, nonanoyl valerolactam, 3,5,5-trimethythexanoyl caprolactam, 3,5,5-trimethyl- 
hexanoyl valerolactam, octanoyl caprolactam, octanoyl valerolactam, decanoyl caprolactam, decanoyl valer- 
olactam, undecenoyl caprolactam, undecenoyl valerolactam, (6-octanamldocaproy1)oxybenzene-sulfonate t (6- 
nonanamldocaproyl)oxy benzene sulfonate, (6-decanamidocaproyl)oxybenzenesulf6nate, and mixtures there- 
of. Examples of highly preferred substituted benzoyl lactams Include methylbenzoyf caprolactam, methylben- 
zoyl valerolactam, ethylbenzoyi caprolactam, ethylbenzoyl valerolactam, propyfbenzoyl caprolactam, propyl- 
benzoyl valerolactam, isopropyl benzoyl caprolactam. Iso propyl benzoyl valerolactam, butylbenzoyt caprolac- 
tam, butylbenzoyl valerolactam, tert-butyl benzoyl caprolactam, tert- butyl benzoyl valerolactam, pentyibenzoyl 
caprolactam, pentyibenzoyl valerolactam, hexytbenzoyl caprolactam, hexytbenzoyl valerolactam. ethoxyben- 
zoyl caprolactam. ethoxybenzoyl valerolactam, pro poxy benzoyl caprolactam, propoxybenzoyl valerolactam, 
f so pro poxy benzoyl caprolactam, lsopropoxybenzoyl valerolactam, butoxybenzoyf caprolactam, butoxybenzoyl 
valerolactam, tert- butoxybenzoyl caprolactam, tert-butoxybenzoyl valerolactam, pentoxybenzoyt caprolactam, 
pentoxybenzoyl valerolactam, hexoxybenzoyl caprolactam, hexoxybenzoyl valerolactam, 2,4,6-trichloroben- 
zoyl caprolactam, 2,4,6- trichloro benzoyl valerolactam, pentafluorobenzoyl caprolactam, pentafluorobertzoyt 
valerolactam, dichlorobenzoyl caprolactam, dimethoxybenzoyl caprolactam, 4-chlorobenzoy1 caprolactam, 
2,4-dlchlororbenzoyl caprolactam, terephthaloyl di caprolactam, pentafluorobenzoyl caprolactam, pentafluor- 
obenzoyl valerolactam, dichlorobenzoyl valerolactam, dimethoxybenzoyl valerolactam. 4-chlorobenzoyi valer- 
olactam, 2,4-dichlororbenzoyl valerolactam, terephthaloyl divalerolactam, 4- nitro benzoyl caprolactam, 4-nitro- 
benzoyl valerolactam, and mixtures thereof. 

Perbenzoic acid precursor 

Essentially any perbenzoic acid precursors are suitable herein, including those of the N-acytated lactam 
class, which are preferred. 

Specific O-acylated perbenzoic acid precursor compounds include benzoyl oxybenzene sulfonate and 
monobenzoyltetraacetyl glucose benzoyl peroxide. 

Preferred perbenzoic acid precursor compounds of the Imide type Include N-benzoyl succinlmlde, tetra- 
benzoyl ethylene diamine and the N- benzoyl substituted ureas. 

Suitable imidazoles include N-benzoyl imidazole and N-benzoyl benzimldazote and other useful N-acyl 
group-containing peroxyacid precursors include N-benzoyl pyrrolidone, dibenzoyl taurine and benzoyl pyro- 
glutamic acid. 

Preferred perbenzoic acid precursors include the benzoyl diacyl peroxides and benzoyl tetraacyl perox- 
ides. 

Another preferred class of perbenzoic acid precursor compounds are the amide substituted compounds 
of the following general formulae: 

R 1 C — N — R 2 C L R 1 — N — C — R 2 C L 

OR 6 O or R 5 O O 

wherein R 1 is an aryt group with from 1 to 14 carbon atoms, R 2 is an alkylene, arylene, and alkarytene group 
containing from 1 to 14 carbon atoms, and R 5 is H or an alkyl, aryl, or alkaryl group containing 1 to 10 carbon 
atoms and L can be essentially any leaving group. R 1 preferably contains from 6 to 12 carbon atoms. R 2 pre- 
ferably contains from 4 to 8 carbon atoms. R 1 may be aryl, substituted aryl or alkyl aryl containing branching, 
substitution, or both and may be sourced from either synthetic sources or natural sources including for exam- 
ple, tallow fat Analogous structural variations are permissible for R 2 . The substitution can include alkyl, aryl, 
halogen, nitrogen, sulphur and other typical substituent groups or organic compounds. R 5 Is preferably H or 
methyl. R 1 and R 5 should not contain more than 18 carbon atoms in total. Amide substituted bleach activator 
compounds of this type are described in EP-A-01 70386. 

The L group must be sufficiently reactive for the reaction to occur within the optimum time frame (e.g., a 
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wash cycle). However, If L is too reactive, this activator will be difficult to stabilize for use in a bleaching com- 
position. These characteristics are generally paralleled by the pKa of the conjugate acid of the leaving group, 
although exceptions to this convention are known. Ordinarily, leaving groups that exhibit such behavior are 
those in which their conjugate acid has a pKa In the range of from 4 to 13, preferably from 6 to 11 and most 
5 preferably from 8 to 11 . 

Preferred bleach precursors are those wherein R 1 , R 2 and R s are as defined for the amide substituted com- 
pounds and L Is selected from the group consisting of: 




25 



R 3 
I 

-0-CH=C— CH=CH 2 



Y 
I 



-0-CH=C-CH=CH 2 



30 



35 



o 

II 

-O-C-R 1 



O 

II 

CH 2 -C 



c- 

II 

o 



-NR 4 



-ISL 



:nr* 



ii 

o 



R 3 O Y 

I || | 

-O-C^CHR 4 , and — N — S — CH — R 4 

I _ II 
R 3 O 

and mixtures thereof, wherein R 1 Is an alkyl, aryl, or alkaryl group containing from 1 to 14 carbon atoms, R 3 
Is an alkyl chain containing from 1 to 8 carbon atoms, R* is H or R 3 , and Y is H or a solubilizing group. 

The preferred solubilizing groups are -SOjlT, -C0 2 "M*, -S0 4 "M\ -N*(R3)4X" and 0<~N(R 3 ) s and most 
preferably -SO^M* and -C0 2 "M* wherein R 3 is an alkyl chain containing from 1 to 4 carbon atoms, M is a cation 
which provides solubility to the bleach activator and X is an anion which provides solubility to the bleach ac- 
tivator. Preferably, M is an alkali metal, ammonium or substituted ammonium cation, with sodium and potassium 
being most preferred, and X is a halide, hydroxide, methyl sulfate or acetate anion. It should be noted that bleach 
activators with a leaving group that does not contain a solubilizing groups should be well dispersed in the 
bleaching solution In order to assist In their dissolution. 

Other preferred perbenzoic acid precursors include: 

Benzoylatlon products of sorbitol, glucose, and all saccharides with benzoylating agents. 
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Example: Ac = COCH3; Bz = Benzoyl 



10 



AcO 



OBz 



OAc 




15 



Mono Benzoyitetraacetyl Glucose. 



BOBS: 



20 



25 PhthaJic anhydride: 



30 
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Certain preformed peracids including: 




COOH 



so 



Perbenzoic add derivative precursors 

Suitable perbenzoic acid derivative precursors include any of the herein disclosed perbenzoic precursors 
in which the perbenzoic group is substituted by essentially any functional group including alkyl groups. 

Cationic peroxyecid precursors 

Catlonic peroxyacid precursor com pounds are also suitable herein. Typically such cationic peroxyackJ pre- 
cursors are formed by substituting the peroxyacid part with an ammonium or alkyl ammmonium group, prefer- 
ably an ethyl or methyl ammonium group. 

Cationic peroxyacid precursors are described in U.S. Patents 4,904.408; 4,751 ,01 5; 4,988.451 ; 4,397.757; 
5.269.962; 5,127.852; 5.093.022: 5.106.528; U.K. 1 .382.594; EP 475.512. 458,396 and 284,292; and In JP 87- 
318.332. 
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Examples of preferred catlonlc peroxyacld precursors are described In UK Patent Application No. 
9407944.9 and copending US Patent Applications having the Procter & Gamble attorneys 1 docket No's 5410, 
5411, 5412 and 5413. 

Suitable catlonlc peroxyacld precursors Include any of the ammonium or alkyl ammonium substituted alkyl 
or benzoyl oxybenzene sulfonates, N-acyfated caprolactams, and monobenzoyltetraacetyi glucose benzoyl 
peroxides. 

A preferred cationlcally substituted benzoyl oxybenzene sulfonate is the 4-(tri methyl ammonium) methyl 
derivative of benzoyl oxybenzene sulfonate: 



A preferred cationlcally substituted alkyl oxybenzene sulfonate Is the methyl ammonium derivative of 2,3,3- 
tri-methyl hexanoyloxybenzene sulfonate. 

Preferred catlonlc peroxyacld precursors of the N-acylated caprolactam class include the trialkyt ammo- 
nium methylene benzoyl caprolactams, particularly tri methyl ammonium methylene benzoyl caprolactam: 




Another preferred catlonlc peroxyacld precursor is 2-(N,N,N-trl methyl ammonium) ethyl sodium 4-sulpho- 
phenyi carbonate chloride. 

Also preferred is trl methyl ammonium methylene mete chloro xylenol: 




Betalna ester trl methyl ammonium meta chloro xylenol Is also preferred: 
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Inorganic perhydrate bleaches 

The compositions In accord with the Invention Include a hydrogen peroxide source. Suitable hydrogen per- 
oxide sources include the inorganic perhydrate salts. 
5 The inorganic perhydrate salts are normally Incorporated In the form of the sodium salt at a level of from 

1 % to 40% by weight, more preferably from 2% to 30% by weight and most preferably from 5% to 25% by weight 
of the compositions. 

Examples of Inorganic perhydrate salts include perborate, percarbonate, perphosphate, persulfate and 
persilicate salts. The inorganic perhydrate salts are normally the alkali metal salts. The inorganic perhydrate 
io salt may be Included as the crystalline solid without additional protection. For certain perhydrate salts however, 
the preferred executions of such granular compositions utilize a coated form of the material which provides 
better storage stability for the perhydrate salt In the granular product. 

Sodium perborate can be in the form of the monohydrate of nominal formula NaBO^^ or the tetrahydrate 
NaB02H 2 0 2 .3H20. 

15 Sodium percarbonate, which is a preferred perhydrate for Inclusion in compositions In accordance with the 

invention, is an addition compound having a formula typically corresponding to 2 Na 2 C0 3 . 31-^02, and is avail- 
able commercially as a crystalline solid. The percarbonate is most preferably Incorporated into such composi- 
tions in a coated form which provides in product stability. 

Asultable coating material providing in product stability comprises mixed salt of a water soluble al kali metal 

20 sulphate and carbonate. Such coatings together with coating processes have previously been described In GB- 
1 ,466,799, granted to Interox on 9th March 1 977. The weight ratio of the mixed salt coating material to percar- 
bonate lies in the range from 1 : 200 to 1: 4, more preferably from 1: 99 to 1: 9, and most preferably from 1: 
49 to 1 : 19. Preferably, the mixed salt is of sodium sulphate and sodium carbonate which has the general for- 
mula Na2S0 4 .n.Na 2 C0 3 wherein n is form 0.1 to 3, preferably n is from 0.3 to 1 .0 and most preferably n is from 

25 0.2 to 0.5. 

Other coatings which contain silicate (alone or with borate salts or boric acids or other inorganics), waxes, 
oils, fatty soaps can alos be used advantageously within the present invention. 

Potassium peroxymonopersulfate is another Inorganic perhydrate salt of use In the detergent compositions 
herein. 

30 

Additional peroxyacid bleach precursors 

Suitable additional peroxyacid bleach precursors typically contain one or more N- or O- acyl groups, which 
precursors can be selected from a wide range of classes. Suitable classes include anhydrides, esters, imldes 
35 and acytated derivatives of Imidazoles and oximes, and examples of useful materials within these classes are 
disclosed in GB-A- 1586789. 

Suitable esters are disclosed in GB-A-836988, 864798, 1147871,2143231 and EP-A-01 70386. 

Useful N-acyl compounds are disclosed in GB-A-855735, 907358 and GB-A-1246338. 

Preferred precursor compounds of the imlde type Include the N-;N,N 1 N 1 tetra acetytated alkylene diamines 
40 wherein the alkylene group contains from 1 to 6 carbon atoms, particularly those compounds in which the al- 
kytene group contains 1 , 2 and 6 carbon atoms. Tetraacetyl ethylene diamine (TAED) is particularly preferred. 

Another preferred class of peroxyacid bleach activator compounds are the amide substituted compounds 
of the following general formulae: 

45 

R 1_C — N--R 2 — C L R 1 — N — C — R 2 C — L 

OR 5 O or R 5 O O 

50 

wherein R 1 is an alkyl group with from 1 to 14 carbon atoms. R 2 Is an alkylene. aryiene, and alkarylene group 
containing from 1 to 14 carbon atoms, and R 5 is H or an alkyl, aryl, or alkaryl group containing 1 to 10 carbon 
atoms and L can be essentially any leaving group. R 1 preferably contains from 6 to 12 carbon atoms. R 2 pre- 
55 ferably contains from 4 to 8 carbon atoms. R 1 may be straight chain or branched alkyl containing branching, 
substitution, or both and may be sourced from either synthetic sources or natural sources Including for exam- 
ple, tallow fat Analogous structural variations are permissible for R 2 . The substitution can include alkyl, aryl, 
halogen, nitrogen, sulphur and other typical substituent groups or organic compounds. R* Is preferably H or 
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methyl. R 1 and R« should not contain more than 18 carbon atoms In total. L may be selected from any of the 
leaving groups descrobed hereinbefore for the analogues having R 1 as an aryt or alkaryl group. Amide substi- 
tuted bleach activator compounds of this type are described in EP-A-0170386. 

5 Organic peroxyacids 

The compositions may also contain organic peroxyacids, typically at a level of from 1% to 15% by weight, 
more preferably from 1% to 10% by weight of the composition. 

A preferred dass of organic peroxyactd compounds are the amide substituted compounds of the following 
10 general formulae: 

R 1 C — N — R 2 — C — OOH R 1 N C R 2 C — OOH 

OR 5 O or R 5 O O 



wherein R 1 is an alkyi, aryl or alkaryl group with from 1 to 14 carbon atoms, R 2 is an alkylene, aryt en e, and 
20 alkarytene group containing from 1 to 14 carbon atoms, and R 6 la H or an alkyi, aryl, or alkaryl group containing 
1 to 10 carbon atoms. R 1 preferably contains from 6 to 12 carbon atoms. R 2 preferably contains from 4 to 8 
carbon atoms. R 1 may be straight chain or branched alkyi, substituted aryl or alkylaryl containing branching, 
substitution, or both and may be sourced from either synthetic sources or natural sources Including for exam- 
ple, tallow fat Analogous structural variations are permissible for R 2 . The substitution can Include alkyi, aryl, 
25 halogen, nitrogen, sulphur and other typical substituent groups or organic compounds. R 5 Is preferably H or 
methyl. R 1 and R 6 should not contain more than 1 8 carbon atoms In total. Amide substituted organic peroxyacid 
compounds of this type are described In EP-A-0170388. 

Other organic peroxyacids include diperoxydodecanedioc acid, dlperoxytetra decanedioc acid, dlperoxy- 
hexadecanedioc acid, mono- and diperazelaic acid, mono- and diperbrassylic acid, monoperoxy phthalic acid 
30 and its magnesium salt, perbenzoic add. and their salts as disdosed in, for example. EP-A-0341 947. 

Total Available Oxygen (AvO) Level 

It has been found that, for optimal anti-silver tarnishing performance, the level of available oxygen In the 
35 present compositions, measured In units of % available oxygen by weight of the composition, should preferably 
be carefully controlled; the level of available oxygen should hence preferably be In the range from 0.3% to 
2.5%. preferably from 0.5% to 1.7%. more preferably from 0.6% to 1.5%. most preferably from 0.7% to 1.2%, 
measured according to the method described hereunder. 

40 Rate of Release of AvO 

The rate of release of available oxygen is preferably also controlled; the rate of release of available oxygen 
from the compositions herein preferably should be such that, when using the method described hereinafter, 
the available oxygen is not completely released from the composition until after 3.5 minutes, preferably the 
45 available oxygen is released In a time Interval of from 3.5 minutes to 1 0.0 minutes, more preferably from 4.0 
minutes to 9.0 minutes, most preferably from 5.0 minutes to 8.5 minutes. 

Method for Measuring Level of Total Available Oxygen (AvO) and Rate of Release of AvO in a Detergent 
Composition 

50 

Method 

1 . A beaker of water (typically 2L) is placed on a stirrer Hotplate, and the stirrer speed is selected to ensure 
that the product is evenly dispersed through the solution. 
55 2. The detergent composition (typically 8g of product which has been sampled down from a bulk supply 

using a Pascal sampler), Is added and simultaneously a stop dock is started. 

3. The temperature control should be adjusted so as to maintain a constant temperature of 20°C throughout 
the experiment 
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4. Samples are taken from the detergent solution at 2 minute time Intervals for 20 mlna, starting after 1 
minute, and are titrated by the "titration procedure- described below to determine the level of available 
oxygen at each point 

5 Tit ration Procedure 

1. An aliquot from the detergent solution (above) and 2ml sulphuric acid are added into a stirred beaker 

2. Approximately 0.2g ammonium molybdate catalyst (tetra hydrate form) are added 

3. 3mls of 10% sodium Iodide solution are added 

10 4. Titration with sodium thlosulphate Is conducted until the end point The end point can be seen using 

either of two procedures. First procedure consists simply in seeing the yellow iodine colour fading to dear. 
The second and preferred procedure consists of adding soluble starch when the yellow colour is becoming 
faint turning the solution blue. More thlosulphate is added until the end point is reached (blue starch com- 
plex is decolourised). 

15 The level of AvO, measured in units of % available oxygen by weight, for the sample at each time Interval 

corresponds to the amount of titre according to the following equation 

VolS 2 Q3(ml) x Mdarlty(S 2 0 3 ) x 8 
Sample mass (g) 

AvO level Is plotted versus time to determine the maximum level of AvO, and the rate of release of AvO 
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Rate of release of organic peroxyacid 



The rate of release of any organic peroxyacid species is also preferably controlled. The kinetics of release 
to a wash solution are preferably such that In the T50 test method herein described the time to achieve a con- 
25 centration that Is 50% of the ultimate concentration of the peroxyacid bleach is from 180 seconds to 480 sec- 
onds, more preferably from 200 seconds to 400 seconds, most preferably from 240 seconds to 360 seconds. 

Rate of release of organic peroxyacid - test method 

30 The controlled release kinetics or organic peroxyacid herein are defined with respect to a TA test meth- 

od" which measures the time to achieve A% of the ultimate concentration/level of the organic peroxyacid when 
a composition containing the organic peroxyacid is dissolved according to the standard conditions now set out 
The standard conditions involve a 1 litre glass beaker filled with 1000 ml of distilled water at 20°C, to which 
1 0g of composition is added. The contents of the beaker are agitated using a magnetic stirrer set at 1 00 rpm. 

35 The ultimate concentretion/level Is taken to be the concentration/level maximum level of organic peroxyacid 
attained after addition of the composition to the water-filled beaker. 

Suitable analytical methods are chosen to enable a reliable determination of the incidental, and ultimate 
in solution concentrations of the organic peroxyacid, subsequent to the addition of the composition to the water 
in the beaker. 

40 Such analytical methods can include those involving a continuous monitoring of the level of concentration 

of the component. Including for example photometric and conduct rlmetric methods. 

Alternatively, methods Involving removing tltres from the solution at set time Intervals, stopping the dis- 
ssolution process by an appropriate means such as by rapidly reducing the temperature of the titre, and then 
determining the concentration of the component in the titre by any means such as chemical tltrimetric methods, 

45 can be employed. . 

Suitable graphical methods, including curve fitting methods, can be employed, where appropriate, to en- 
able calculation of the the TA value from raw analytical results. 

The particular analytical method selected for determining the concentration of the organic peroxyacid com- 
ponent will depend on the nature of that component, and of the nature of the composition containing that com- 
so ponent 

Controlled rate of release - means 

A means may be provided for controlling the rate of release of AvO. or of organic peroxyacid to the wash 
55 solution. 

Means for controlling the rate of release of any oxygen bleaching species may provide for controlled re- 
lease of the oxygen bleaching species itself to the wash solution. Alternatively where the oxygen bleaching 
species comprises In combination a hydrogen peroxide source end an organic peroxyacid bleach precursor 
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compound, the means may comprise a means of Inhibiting, or preventing the In eitu perhydrolysis reaction 
which releases the peroxyacid into the solution. The means could, for example. Include controlling release of 
the hydrogen peroxide source to the wash solution, by for example, controlling release of any Inorganic per- 
hydrate salt, acting as a hydrogen peroxide source, to the wash solution. 
s Suitable controlled release means can include coating any suitable component with a coating deafened 

to provide the controlled release. The coating may therefore, for example, comprise a poorly water soluble ma- 
terial, or be a coating of sufficient thickness that the kinetics of dissolution of the thick coating provide the con- 
trolled rate of release. 

The coating material may be applied using various methods. Any coating material is typically present at a 
w weight ratio of coating material to bleach of from 1 :99 to 1 :2, preferably from 1 :49 to 1 :9. 

Suitable coating materials include triglycerides (e.g. partially) hydrogenated vegetable oil, soy bean oil, 
cotton seed oil) mono or diglycerides, mlcrocrystalllne waxes, gelatin, cellulose, fatty acids and any mixtures 
thereof. 

Other suitable coating materials can comprise the alkali and alkaline earth metal sulphates. silicatBS and 
15 carbonates, including calcium carbonate and silicas. 

A preferred coating material is sodium silicate of Si0 2 : Na 2 0 ratio from 1.6 : 1 to 3.4 : 1, preferably 2.2:1 
to 2.8:1 , applied as an aqueous solution to give a level of from 2% to 1 0%. (normally from 3% to 5%) of silicate 
sol fda by weight of the oxygen bleaching species. Magnesium silicate can also be Included In the coating. 
Any Inorganic salt coating materials may be combined with organic binder materials to provie composite 
20 Inorganic salt/organic binder coatings. Suitable binders Include the C 1cr C2 0 alcohol ethoxylates containing from 
5-100 moles of ethylene oxide per mole of alcohol and more preferably the C^Cjo primary alcohol ethoxylates 
containing from 20 - 100 moles of ethylene oxide per mole of alcohol. 

Other preferred binders Include certain polymeric materials. Polyvinyl pyrrolidones with an average molec- 
ular weight of from 12,000 to 700,000 and polyethylene glycols (PEG) with an average molecular weight of 
25 from 600 to 5 x 1 0« preferably 1 000 to 400,000 most preferably 1 000 to 1 0,000 are examples of such polymeric 
materials. Copolymers of maleic anhydride with ethylene, methylvinyl ether or methacrylic acid, the maleic an- 
hydride constituting at least 20 mole percent of the polymer are further examples of polymeric materials useful 
as binder agents. These polymeric materials may be used as such or in combination with solvents such as 
water, propylene glycol and the above mentioned C^C^ alcohol ethoxylates containing from 5-100 moles 
so of ethylene oxide per mole. Further examples of binders Include the C 10 -C» mono- and dlglycerol ethers end 
also the C 10 -C» fatty acids. 

Cellulose derivatives such es methylcellulose, carboxymethylcellulose and hydroxyethylcellulose, and 
homo- or co-polymeric polycarboxyllc acids or their salts are other examples of binders suitable for use herein. 
One method for applying the coating material involves agglomeration. Preferred agglomeration processes 
35 include the use of any of the organic binder materials described hereinabove. Any conventional agglomera- 
tor/mixer may be used including, but not limted to pan, rotary drum and vertical blender types. Molten coating 
compositions may also be applied either by being poured onto, or spray atomized onto a moving bed of bleach- 
ing agent 

Other means of providing the required controlled release include mechanical means for altering the phys- 
40 leal characteristics of the bleach to control its solubility and rate of release. Suitable protocols could Include 
compaction, mechanical injection, manual injection, and adjustment of the solubility of the bleach compound 
by selection of particle size of any particulate component. 

Whilst the choice of particle size will depend both on the composition of the particulate component, and 
the desire to meet the desired controlled release kinetics, it is desirable that the particle size should be more 
46 than 500 micrometers, preferably having an average particle diameter of from 800 to 1200 micrometers. 

Additional protocols for providing the means of controlled release include the suitable choice of any other 
components of the detergent composition matrix such that when the composition is introduced to the wash 
solution the ionic strength environment therein provided enables the required controlled release kinetics to be 
achieved. 

50 

Mn (II) compound 

The compositions contain an Mn(ll) compound to Inhibit the tarnishing of silverware. The Mn(ll) compound 
is preferably incorporated at a level of from 0.005% to 5% by weight, more preferably from 0.01% to 1%, most 
55 preferably from 0.02% to 0.4% by weight of the compositions. Preferably, the Mn(ll) compound is incorporated 
at a level to provide from 0.1 ppm to 250 ppm. more preferably from 0.5 ppm to 50 ppm, most preferably from 
1 ppm to 20 ppm by weight of Mn(ll) Ions in any bleaching solution. 

The Mn (II) compound may be en inorganic salt in anhydrous, or any hydrated forms. Suitable salts Include 
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manganese sulphate, manganese carbonate, manganese phosphate, manganese nitrate, manganese acetate 

^SS^S^ may be a salt or comp.ex of an organic fatty acid such as manganese acetate or 

Ta M^nTpound may be a salt or comp.ex of an organic ..gand. Preferably ™ 
water soluble. In one preferred execution the organic llgand is a heavy metal .on sequestrant In another pre- 
ferred execution the organic ligand Is a crystal growth Inhibitor compound. ...... naw __ ta| 

Byheavymetallonsequestrantitismeanthereln«>m^^ 
ions. ^Thesecomponents may also have calcium and magnesium chelation capacrty. but preferentially they 
show selectivity to binding heavy metal Ions such as Iron, manganese and copper. B , kyAena 
Suitable heavy metal ion sequestrants include organic aminophosphonates. such as the amino alkylene 
poly (alkylene phosphonates), and nltrilo trimethylene phosphonatss. ... no M 

P^ferred among the above species are dlethylene trlamlne penta (methylene phosphonate). ethylene dia- 
mine tri (methylene phosphonate) and hexamethylene diamine tetra (methytene P h «P h °" a ^. ., c ac|(Js 
Other suitable heavy metal Ion sequestrants include nltrilotriacetlc acid and P°'^ m n ^ rto ^'° //'f . 8 
such as rthylenediamlnetetracetic acid, ethylenetriamine pentacetio acid, ethytenediam ne <^"'° «"j 
eSjaned.am.na dig.utarlc acid. 2-hydroxypropylenedlam.ne dlsuccln.c acid a nd the parti* My or f ully tonteed 
forms thereof. Ethylenedlamine disucclnic acid is preferred, most preferably in the form * f f J 8 *™ 

Other sultableheavy metal Ion sequestrants for use herein are Iminodiacetic ^f fln d .^3^ 133 The" 
hydroxyethyl diacetlc acid or glyceryl Imino dlacetlc acid, described In EP-A-31 7.542 1 and f^^T? 
rrnodiacetVc acid-N-2-hydroxypropyl sulfonic acid and aspartic acid N-caitooxyn^h^N-2-hydroxypropyl-3- 
su tonic acid sequestrants described in EP-A-516.102 are also suitable here The ^ a * n '"^^ 
add. aspartic acld-N.N--dlacetic acid, aspartic acld-N-monoacetlc acid and imlnodlsucclnlc acid sequestrants 
described In EP-A-509.382 are also suitable. describes 
EP-A476.257 describes suitable amino based heavy metal ion sequestranta. EP'A-510.33 ^scribes 
euHaoTe sequestrants derived from coilagen. keratin or casein. EP-A-52^859 ^^T^SSS 
nodlacetlc acid sequestrant Diplcolinlcacld and 2-phosphonobutane-1.2.4-tricarboxyllc acid are alsosurtabte. 
Glycinamide-N.N'-disuccinic acid (GADS) Is also suitable. ^ „ h ^« n h« n ir ndd 

The organic ligand may be a crystal growth inhibitor component, particularly an orgs .no, W*^* 
component By organo diphosphonic acid it Is meant herein an oigano diphosphonic acid which do« .not con- 
Sn n^ogen as part of its chemical structure. This definition therefore exdudes the organo «minophwphon- 
ats"Sh however may be included in compositions of the Invention es heavy meta. Ion sequestrant com- 

P ° ne T^e oraano diphosphonic acid Is preferably a C,-C, diphosphonic acid, more " ^ a ^£S 

acid such as ethylene diphosphonic acid, or most preferably ethane 1-hydroxy-1.1-dlphosphonlc acid (HEDP) 

and may be present In the Mn(ll) compound in partially or fully ionized form. 
Optional Ingredients 

In addition to the essential Ingredients described hereinabove, the compositions of the Invention may com- 
prise additional ingredients, which are often quite desirable ones. 

Water-soluble builder compound 

The compositions of the present invention may contain as a highly preferred component a vvater-eoluble 
builder compound, typically present at a level of from 1% to 80% by weight, preferably from 10% to 70% by 
weight most preferably from 20% to 60% by weight of the composition. 

Suitable water-soluble builder compounds include the water soluble monomeric polycarbonates, ^or the.r 
acid forms, homo or copolymer* polycarboxyllc acids or their salts in which the pcJyc^x^lc acid c^mpris^ 
at least two carboxyllc radicals separated from each other by not more that two carbon atoms, carbonates, 
bicarbonates. borates, phosphates, silicates and mixtures of any of the foregoing. 

The carboxylate or poly carboxyi ate builder can be momomeric or ollgomeric In type although monomeric 
polycarboxylates are generally preferred for reasons of cost and performance. nlvefi „ e 

Suitable cerboxytates containing one carboxy group Include the water soluble salts of lactic acid, glycol c 
acid and ether derivatives thereof. Polycarboxylates containing two carboxy groups Include ^ZT^^t 
salts of succinic acid, malonic acid, (ethylenedloxy) diacetic acid, malelc add. dlglycolic acid. J" 1 " 1 ™*' ™~ 
tronlc acid and fumaric acid, as well as the ether carboxylatee and the sulflnyl carboxylates. Polycarboxylates 
containing three carboxy groups Include, in particular, water-soluble citrates, aoonitrates and ctraconates as 
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well as succinate derivatives such as the cartxjxymethyloxysucci nates described In British Patent No 
1,379,241, (actoxysucclnates described In British Patent No. 1,389.732. and aminosucclnates described in 
Netherlands Application 7205873, snd the oxypolycarboxytate materials such as 2-oxa-1.1.3-propane tricar- 
boxytate8 described In British Patent No. 1,387.447. 

5 Polycarboxylates containing four carboxy groups Include oxydlsucclnates disclosed In British Patent No. 

1.261.829. 1.1,2.2-othanetetracarboxytates. 1.1.3,3-propane tetracarboxylatea and 1 ,1 ,2,3-propane tetracar- 
boxylates. Polycarboxylates containing sulfo substituents Include the sulfosucclnate derivatives disclosed In 
British Patent Nos. 1,398,421 and 1.398.422 and In U.S. Patent No. 3,936.448, and the sulfonated pyrolysed 
citrates described In British Patent No. 1 .439.000. 

10 Allcydlc and heterocyclic polycarboxylates Include cydopentanecls.cls.cls-tetracarboxylates. cyclopenta- 

dtenlde pentacarboxylates. 2.3.4.5-tetrahydrof uran - cis. els. cis-tetracarboxylatee. 2,5-tetrahydrofuran - cis- 
dlcarboxylates, 2.2.5.5-tetrahydrofuran - tetracarboxylates. 1,2,3.4,5.6-hexane - hexacarboxyiates and car- 
boxymethyl derivatives of polyhydric alcohols such as sorbitol, mannltol and xylltol. Aromatic polycarboxylates 
Include mellitlc acid, pyromellitlc acid and the phthallc acid derivatives disclosed In British Patent No. 

15 1.425.343. 

Of the ebove. the preferred polycarboxylates are hydroxycarboxylates containing up to three carboxy 
groups per molecule, more particularly citrates. 

The parent acids of the monomeric or oiigomeric polycarboxylate chelating agents or mixtures thereof with 
their salts, e.g. citric acid or citrate/citric acid mixtures are also contemplated as useful builder components. 
20 Borate builders, as well as builders containing borate-formlng materials that can produce borate under de- 

tergent storage or wash conditions can also be used but are not preferred at wash conditions less that about 
50°C, especially less than about 40°C. 

Examples of carbonate builders are the alkaline earth and alkali metal carbonates, Including sodium car- 
bonate and sesqui-carbonate and mixtures thereof with ultra-fine calcium carbonate as disclosed in German 
25 Patent Application No. 2,321 .001 published on November 15, 1973. 

Specific examples of water-soluble phosphate builders are the alkali metal trlpolyphosphates, sodium, po- 
tassium and ammonium pyrophosphate, sodium and potassium and ammonium pyrophosphate, sodium and 
potassium orthophosphate, sodium polymeta/phosphate in which the degree of polymerization ranges from 
about 6 to 21, and salts of phytic acid. 
30 Suitable silicates include the water soluble sodium silicates with an S10 2 : Na^ ratio of from 1.0 to 2.8. with 

ratios of from 1.6 to 2.4 being preferred, and 2.0 ratio being most preferred. The silicates may be in the form 
of either the anhydrous salt or a hydrated salt. Sodium silicate with an Sl0 2 : Na^O ratio of 2.0 Is the most pre- 
ferred silicate. 

Silicates are preferably present in the detergent compositions In accord with the invention at a level of from 
35 5% to 50% by weight of the composition, more preferably from 1 0% to 40% by weight 

Partially soluble or Insoluble builder compound 

The compositions of the present invention may contain a partially soluble or insoluble builder compound, 
40 typically present at a level of from 1 % to 80% by weight, preferably from 1 0% to 70% by weight, most preferably 
from 20% to 60% weight of the composition. 

Examples of partially water soluble builders Include the crystalline layered silicates. Examples of largely 
water insoluble builders Include the sodium atuminosilicates. 
Crystalline layered sodium silicates have the general formula 
45 NaMS^O^.yHjO 

wherein M is sodium or hydrogen, x is a number from 1 .9 to 4 and y is a number from 0 to 20. Crystalline layered 
sodium silicates of this type are disclosed In EP-A-0164514 and methods for their preparation are disclosed 
In DE-A-341 7649 and DE-A-3742043. For the purpose of the present invention, x in the general formula above 
has a value of 2. 3 or 4 and is preferably 2. The most preferred material is S-NajSijOe, available from Hoechst 
50 AG as NaSKS-6. 

The crystalline layered sodium silicate material is preferably present in granular detergent compositions 
as a particulate In intimate admixture with a solid, water-soluble lonlsable material. The solid, water-soluble 
ionisable materiel is selected from organic acids, organic and inorganic acid salts and mixtures thereof. 

Suitable alumlnosilicate zeolites have the unit cell formula Na^KAlO^SiO^y]. XH 2 0 wherein z and y are 
55 at least 6; the molar ratio of z to y Is from 1 .0 to 0.5 and x is at least 5, preferably from 7.5 to 276, more preferably 
from 1 0 to 264. The aluminosilicate material are in hydrated form and are preferably crystalline, containing from 
10% to 28%, more preferably from 18% to 22% water In bound form. 

The aluminosilicate ion exchange materials can be naturally occurring materials, but are preferably eyn- 
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thetically derived. Synthetic crystalline alumlnosllicate Ion exchange materials are available under the desig- 
nations Zeolite A. Zeolite B. Zeolite P. Zeolite X. Zeolite MAP, Zeolite HS and mixtures thereof. Zeolite A has 
the formula 

Na , 2 [AlOj) 12 <SI02) 12 ]. xH 2 0 
wherein x Is from 20 to 30, especially 27. Zeolite X has the formula Na^ [(AlO^SIC^tod- 276 H 2 0. 



Surfactant 



A highly preferred component of the compositions of the invention is a surfactant system comprising sur- 
factant selected from anionic, catlonic, nonlonlc ampholyte and zwlttertonlc surfactants and mixtures thereof. 
Most preferably the surfactant system comprises low foaming surfactant, especially low foaming nonionic sur- 
factant The surfactant system Is preferably present at a level of from 0.25% to 30% by weight more preferably 
0.5% to 10% by weight, most preferably from 1 % to 5% by weight of the compositions. 

A typical listing of anionic, nonionic, ampholyte and zwitterionic classes, and species of these surfactants, 
is given In U.S.P. 3,929,678 issued to Laughlin and Heuring on December, 30, 1975. A list of suitable catlonic 
surfactants Is given in U.S.P. 4,259,217 issued to Murphy on March 31,1981. A listing of surfactants typically 
Included in automatic dishwashing detergent compositions is given in EP-A-0414 549. 

Sulphonate and sulphate surfactants are useful herein. Sulphonates Include alkyl benzene sulphonates 
having from 5 to 15 carbon atoms in the alkyl radical, and alpha-sulphonated methyl fatty acid testers in which 
the fatty add is derived from a C«-C18 fatty source. Preferred sulphate surfactants are alkyl sulphates having 
from 6 to 16, preferably 6 to 10 carbon atoms in the alkyl radical. 

Useful surfactant system comprises a mixture of two alkyl sulphate materials whose respective mean chain 
lengths differ from each other. The cation in each Instance Is again an alkali metal, preferably sodium. The 
alkyl sulfate salts may be derived from natural or synthetic hydrocarbon sources. 

The Ce-C 1d alkyl ethoxysulfate salt comprises a primary alkyl ethoxysulfate which is derived from the con- 
densation product of a C a -C 16 alcohol condensed with an average of from one to seven ethylene oxide groups, 
per mole. Preferred are the C«r C 10 alkyl ethoxysulfate salts with an average of from one to five ethoxy groups 
per mole. 

Other anionic surfactants suitable for the purposes of the invention are the alkali metal sarcosinates of 
formula 

R-CON (R 1 ) CH 2 COOM 

wherein R is a C5-C 17 linear or branched alkyl or alkenyl group. R 1 is a C,-C 4 alkyl group and M Is an alkali 
metal ion. Preferred examples are the lauroyl, Cocoyl (C 12 -C 14 ), myristyi and oleyl methyl sarcosinates In the 
form of their sodium salts. m 

Another class of anionic surfactants useful herein are the alkyl ester sulfonate surfactants which include 
linear esters of C r O» carboxylic acids (i.e.. fatty acids) which are sulfonated with gaseous SO s according to 
The Journal of the American Oil Chemists Society." 52 (1975), pp. 323-329. Suitable starting materials would 
include natural fatty substances as derived from tallow, palm oil, etc. 

The preferred alkyl ester sulfonate surfactants have the structural formula: 



o 

H — C — OR 4 



SG 3 M 



wherein R 3 is a Ce-Cso hydrocarbyl, preferably an alkyl. or combination thereof, R 4 is a d-C e hydrocarbyl. pre- 
ferably an alkyl. or combination thereof, and M is a cation which forms a water soluble salt with the alkyl ester 
sulfonate. Suitable salt-forming cations include metals such as sodium, potassium, and lithium, and substituted 
or unsubstltuted ammonium cations, such as monoethanolamlne, diethanolamlne, and Wethanolamlne. Pre- 
ferably, R 3 is C 10 -Cie alkyl, and R'is methyl, ethyl or isopropyi. Especially preferred are the methyl ester sul- 
fonates wherein R 3 is Ci(rC ie alkyl. 

One preferred class of low foaming nonionic surfactants useful in the present invention comprises the wa- 
ter soluble ethoxylated C«-C ie fatty alcohols and Cs-C 18 mixed ethoxyiated/propoxyJated fatty alcohols and mix- 
tures thereof. Preferably the ethoxylated fatty alcohols are the C 10 -C,e ethoxylated fatty alcohols with a degree 
of ethoxylation of from 3 to 50. most preferably these are the C ir C te ethoxylated fatty alcohols with a degree 
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the corresponding fatty acids. compns es alkyl polyglueoslde compounds of general formula 

— — ° f n0m ° n,C SUrfaCtant HO icZo^ gf0up ^ ^ ffom « to 

structural formula: 



O R 1 

25 d2 — c N Z 



30 



45 



60 



lactose, galactose, mannose. and xylose- individual sugars listed above. ™ e * e «~ y duoe 
a«7high maltose corn syrup b " u ^ .t^u W be understood that It Is by no mean .Intended o exdud 
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Mflnv y metal Ion seau est rant 

(erably 0.05% to 0.8%. by weight of the total composition «amole phosphonicacld orcarboxylic 

Heavy metal ton ^^^^^T^S^^T^^^ ■ «"«* non Mn(,,) 
add funct.ona.ltles. may be present ether In the* ^SXmm^^'"*'^^ 
countered suchasar is preferably at .eest 1:1. 

*^e^ 

type organic ligands in the Mn(ll) compounds ^^^^ijSSj or the alkali metaJ. alkaline earth met- 

o ptional chlorine ble ach components 

the present compositions contain no chlorine bleach. 
33 Enzyme 

Another optional ingred.ent usefu. in the «-^'°^ e ^ y ^ H 2S\!^^^ea. neutral and 
Preferrededdltlona. enzymatic mBtenalsIn^ 

alkaline proteases, esterases, cellulases. P ert,nas ° s * a "e patents 3.519.570 and 3.533.139. 

30 "to detergent compositions. Suitable enzymes ^^^^'"^^^ under the tradenames Alcelese. 
referred commerciaiiy available protease enzymes _.nc tode £os ^o ^ ^ ^ ^ 

Savinase. Primase, Durazym. and Espera^e by Novo ^JJ^JS^f Genencor Internationa., and those 
name Maxatase. Maxacal and ^ a ^^ e '^^.2^"^^^vay Er^mes. Protease enzyme may be incorporated 

^^^^ 

described in more detail In '^ ^P ^j^g ^ Q^^^j^^as'Trrf those sold under the tradename Ter- 
ample. those sold under the tradename >f*P*»* b r Gjst ^J 8 ^ ted Into composition In accor- 
mamyl and BAN by Novo industries A/S. Amylese enzyme may b e incorp composition, 
dance with the invention at a level of from °p 0 ^c er^yme of from 0.0001% to 2% by 

Lipolytic enzyme (lipase) may be present * *f**V^ 
weight, preferably 0.001% to 1% ^^^^^S^SS^^^ from a lipase producing strain 
The lipase may be fungal or bacteri a ^JJW to obtained paa ,. dofl .cali qe nes or Pssifc 

"oigK 8 ^^^ 8tra,nS ^ 8,SO US6ft1 ' 

"^preferred lipase is derived from Pseudom^nes ^eudoatoaHge^. whtoh is described In Granted Euro- 

pean Patent EP-B-0218272. rinn , nn . ha oene from Humlcpla lanuginosa and expressing 

» Another preferred lipase herein Is obtained «W ^nlng the^ ?A n pSS^tio^ip^258 068. which 

65 Enzyme Stabilizing System 
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(5 



60 



etablHzIng system. The enzyme stabilizing ^^"^^KSI p^eneT^Uh^Iha^ 
detersive enzyme. Such stabilizing '^^^SSSSSi^ -n alao comprise reversible en- 
carboxytlc acid, boronlc acid, and mixtures thereof. Sucn siaoinzinB » 

zyme Inhibltora. such as reversible protease l "'f ft tto ;! m0toabout10%( preferably from about 0.01% to about 
The compositions herein may further comprise from 0 to about vjti.p , |n many water 

6% by weigh? of chlorine bleach scavengers, added to prevent f^^^^^^ne^ 
suppLfr^attacklng and inactivating^ 

cations or sulfite, bisulfite, thlosulf its. thlosulfate lod We e^Uox Wants su ^oethanolamlne 
organic amines such as ethylenedlamlnetetracetlc add (EDTA) or amal ™ 6uch M M *. nitrate . 

Organic po l ymeric compound 

compositions. ..„,,. the soluble organic homo- or co-polymeric poly- 

Examples of organic polymeric compounds Indude ^ he oa8t ^ cart,oxy1 radicals sepa- 

carboxyTcsdds or their saits In which ^l^^^^^^i^i^ are disdosed in GB-A- 
rated from each other by not more than two carbon *?£2E!»W 2000-10000 and their copolymers 
1.598.756. Examplea of auch salts are maleic. itaconlc. aconitic. mesacon- 

with any suitable •*«'~"~^^^?^J25^ acxylamlde. alkylene. vinylrnethy. 

SS5S: roopdynTer, of acyllo add and maleW anhydride 
having a mdecular weight of from 20,000 to 100.000. , a Secular weight below 15.000 

Preferred commercially available •^^^J^XS^So 2d Sokalan CP10 by BASF GmbH. 
Induda those sold under the tradename Sokalan PA30. PA20. wo o. ™* 

SSSSd under the tradename ^£2-^lS«^-<«^**^ g ~ 

Preferred acrylic add containing copolym ere indude ,ftose wh ich co nta ^ ^ 9Q% 

to 10%. preferably from 80% to 20% by weight acryhc or d* sa«s aj formula -[CR r 

Ln 20% to 80% by weight of a substituted ^^^^^^SJt R, or R, Is a 1 to 4 carbon 

walght of acrylic add and 40% to 20% by «f me^ a«»yHcad d ^y,^ of unsaturated 

eiiphT ««3BS5SS^^ - — ■ - 8 — ,ar 

weight of less than 15.000. , n ^ u H« the coDolvmers of acrylamlde and acrytate having a 

Of, ^e 2 p^ln^ 0, cJmpo U ndsareusefu. herein ,ndudln 9 those derived from aspart.c add such as those dis- 
closed in EP-A-305282. ^^S^^IS^JSU^ *° detergent compositions herein indude 

we.gM^O-10000. more particularly 2000 to 8000 and most preferably about 4000. 
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Lime soap te pereant compound 

dispersing power (LSDP). as defined here inatterof no J^i » „ , ewel of from 0 .1% to 40% by 

nomon,»an6T„aUme^ 

weight, more preferably 1% to 20% by weignt, ™*P precipitation of alkali metal, ammonium or amine 
A lime soap dispersant is a matenal that ^"'^^L of the effectiveness of a lime soap 
8a »s of fatty acids by calcium or magnesium ^^^S^SiS^ using the lime soap dis- 
dispersant is given by the lime soap dispersing power £""7 Be j. a™, oil. Chem. Soc.. volume 

parston test as described In an article »^™^J^£S£!X£ practitioners In this art field 
27. pages 88-90. (1950). This »3^JJXtSS^ UnfS^Surfa^nt Science Sertas.Vo.ume 

^^eS^ 

sic^ssafi * °. 0259 - — — * »- - 

fobetaines. alkyl ethoxysulfates and etho^lated ^ tne invention indude C 16 - 

lecular weight of from 5,000 to 20,000. 
Sud9 suppressing system 

pound. Including, for example silicone ant.foam compounds 2 ! a «™ « coinpound9 which act such as to 

of aaitation of that solution. , or _ cl | lrftnfi ontlfoam compounds defined herein 

Particularly preferred antifoam compounds forusa herel n . are sH ^JJS^oiw^ also typically 

i thylsiloxanes having trlmethylsilyl end blocking units. j(js and salts thereof. 

triglycerides), fatty add esters of -^-^ as prod- 

amlno triazlnes such as tri- to hexa-elkylmelamlne ordlMto^ tot »«*™™ contelnlng 1 to 24 carbon 

e^pr;^^^ 

PhOS ^o^ a e n rt SethTne oxTde and propy.ene oxide, particularly the mixed ethoxytated/pmpoxylated fatty 
JSS an SnCTlSS of from 10 to 18 camon atoms, a degree of ethoxy.at.on of from 3 to 30 and 



3 



5 
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a degree of proportion of from 1 to 10. are also suitable antlfoam «^£«£J? *S£ 21 265. The 
! u „ab.e P 2-a.ky-e.oano.s antlfoam compounds for, «e here* ^J^^^^^ 
2-alkyl-alcanole suitable for use herein cons* of a C. to C,. 2 -alkyl-alcanol9 can 
and said alkyl chain la substituted in the a position by a C, to C, 0 alkyi cnain. Mixtures «■ i 
be used In the compositions according to the present Invention. 

"■TStf -Sf 3EL* at a .eve. of from 50% to 08%. preferab.y 75% to 95% by weigh, of the si.fcone 
JSSZ 1% to 50%. preferabiy 5% to 25% by we.ghtof the alHcone/aHica antifoamcom- 

wheSnaa.d eHlca/sUicone antlfoam compound is Incorporated et a lave, of from 5% to 50%. preferably 10% 

A V pireferred particulate suds suppressor system useful herein comprises a mixture of an alkylated slloxane 
of the type hereinabove disclosed and solid 8"ica. fonna tion technique. 

™.„. of a .Illoon. man. II k> P»'«™a » ""P"* '"SZZSSSS^SSi rn^nrpour.1 1- In**" l» 

about 1:1 to about 1:2. j fle -rihPri in EP-A-0210731 and comprises a 

.n-m .ho own* OTta >MI corrg- J.' ?X?££^%^SLmL.mm<~** 
12 O 20 cton atom., or a mbaon, 0,~~t. »tt . rn.K.n.9 oo.nt f " °" °° °. M ,„ Europ .„ 
oonwund. a M.MM .n or9.nlo co.M9 ■^^"2J^ 1 ^7^3i^^ I »rt^ 

rittasrsaSrSra^ 
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binder* for agglomerate, most preferably said agglomerate binder compound comprises a C 1(r C. ethoxy- 
lated alcohol with a degree of ethoxylatlon of from 50 to 1 00; and dd 
<rv) from 2% to 15%, preferably from 3% to 10%. by weight of Crfe hydrogenated fatty acid. 

Polymeric dye transfer Inhibiting agents 

The compositions herein may also comprise from 0.01% to 10 %. preferably from 0.05% to 0.5% by weight 
of polymeric dye transfer Inhibiting agents. ool«nmlne N-oxWe polymers. 

The polymeric dye transfer inhibiting agents are preferably selected from J™^*^^../ 
copo^ereoTN-vlny^ 

Additional corrosion Inhibitor 

The compositions may contain, but preferably do not contain, additional corrosion inhibitor inhibitors such 
as benzotrlazole and paraffin. 

Form of the compositions 

U. compost**, of lh. l«ve»«o» «™ »• to™!—" » >"» MMa ' ">"" ""* " e""^- 

measurements are made as required. a tne invention should pre- 

«Mn UkM to low .treat, ooo low« vUoosily wten oobjootoa 1° Mgh «^ • " X 

envisaged In the present Invention. 
pH of the compositions 

The P H of a 1% solution of the present compositions Is preferably less than 12. preferably from 9.8 to 11 .5. 
most preferably from 10.0 to 11 .0. 

Use aspect 

The use is provided in a method for washing soiled tableware. Including soiled silverware, of an oxygen- 
.relea^^ Staining composition Induding Mn(ll) compounds to inhibit the tarnishing of said 
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silverware. 



Washing method 



soiled silverware, are envisaged 



10 
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Any suitable methods for washing or cleaning soiled tableware, including 
Including machine dishwashing methods. 

Machine dishwashing method 

A preferred machine dishwashing method comprises treating soiled articles selected from crockery, glass- 
ware, hollowware and cutlery and mixtures thereof, with an aqueous liquid having dissolved or dispensed 
therein an effective amount of a machine dishwashing composition In accord with the inevntlon. By an effective 
amount of the machine dishwashing composition it is meant from 6g to 60g of product dissolved or dispersed 
in a wash solution of volume from 3 to 10 litres, as are typical product dosages and wash solution volumes 
commonly employed in conventional machine dishwashing methods. 

In the detergent compositions, the abbreviated component identifications have the following meanings: 
: C 1X - C 1Y sodium alkyl sulfate condensed with an average of Z moles of ethy- 
lene oxide per mole 

: C ir C 15 mixed ethoxylated/propoxylated fatty alcohol with an average degree 
of ethoxylation of 3.8 and an average degree of propoxylation of 4.5 sold under 
the tradename Plurafac LF404 by BASF Gmbh (low foaming) 
: Amorphous Sodium Silicate (SICV-Na^ ratio = 2.0) 
: Anhydrous sodium carbonate 
: Sodium tripolyphosphate 

: Copolymer of 1 :4 maleic/acryiic acid, average molecular weight about 80,000 
: Homo polymer of poly acrylic acid having an average molecular weight of 
4,500 

: Polyacrylate homopolymer with an average molecular weight of 8.000 sold 
under the tradename PA30 by BASF GmbH 
: Tri-sodium citrate dihydrate 
: Anhydrous sodium perborate tet rah yd rate 

: Anhydrous sodium percarbonate bleach of empirical formula 2Na 2 C0 3 .3H 2 0 2 
coated with a mixed salt of formula Na 2 S0 4 .n.Na 2 C0 3 where n is 0.29 and 
where the weight ratio of percarbonate to mixed salt is 39:1 
: Tetraacetyl ethylene diamine 
: Benzoyl caprolactam 

: Paraffin oil sold under the tradename Winog 70 by Wlntershail. 
: Proteolytic enzyme sold under the tradename Savlnase by Novo Industries 
A/S (approx 2% enzyme activity). 

: Amylolytic enzyme sold under the tradename Termamyt 60T by Novo Indus- 
tries A/S (approx 0.9% enzyme activity) 

: Lipolytic enzyme sold under the tradename Upolase by Novo Industries A/S 
(approx 2% enzyme activity) 

: Diethylene trlamine penta (methylene phosphonlc acid), marketed by Mon- 
santo under the Trade name Dequest 2060 
: ethane 1- hydroxy- 1,1 diphosphonate (sodium salt) 
: Ethytenediamine disuccinic acid(S,S isomer) 

: 12% Silicone/siiica, 18% stearyl alcohol.70% starch in granular form 
: Anhydrous sodium sulphate. 
In the following examples all levels of enzyme quoted are expressed as % active enzyme by weight of the 
composition. 



XYEZS 



Nonionic 



Silicate 

Carbonate 

Phosphate 

MA/AA 

AA 

Polyacrylate 

Citrate 
PB4 

Percarbonate 



TAED 

Caprolactam 

Paraffin 

Protease 



40 Amylase 
Lipase 



DETPMP 

HEDP 
EDDS 

Granular Suds Suppressor 
Sulphate 



Example 1 

65 The following base machine dishwashing detergent compositions were prepared (parts by weight). 
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A 


B 


C 


D 


E 


F i 
















Citrate 


15.0 


15.0 


- 


24.0 


24.0 


29.0 


Phosphate 


- 


- 


46.0 


- 


• 


— 


MAMA 


- 


- 


- 


- 


6.0 


• 


I AA 


6.0 


6.0 


- 


6.0 


- 


• 


Silicate 


17.0 


9.0 


33.0 


27.5 


27.5 


25.7 


Carbonate 


20.0 


20.0 


- 


12.5 


12.5 


* 


I Percarbonate 


9.1 


9.1 


9.1 


9.1 


9.1 


1.9 


PB4 


- 


- 


- 


- 


- 


8.7 


Caprolactam 


7.0 


6.0 


8.0 


7.0 


6.0 


4.4 


Total AvO 


1.2 


1.2 


1.2 


1.2 


1.2 


1 .z 


I Benzotriazole 


0.4 


0.4 


0.6 




0.5 


0.3 


Paraffin 


0.5 


0.5 




0.6 


0.5 


0.5 


I Protease 


0.04 


0.03 


0.03 


0.04 


0.04 


0.04 


Amylase 


0.02 


0.01 


0.01 


0.02 


0.01 


0.01 
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Lipase 






0.03 


0.03 


0.03 




DETPMP ! 


0.13 




- 


- 


- 


0.5 


HEDP 


0.5 


0.5 


0.5 


0.5 


0.5 


0.5 


Nonionic 


1.5 


1.7 


1.5 


1.5 


1.5 


1.5 


35AE3S 






5.0 




5.0 




Granular Suds 
Suppressor 






1.0 




1.0 




misc/moisture 
to balance 















To each of base compositions A to F the following Mn(ll) compounds were added at the Indicated levels 
to give compositions in accord with the invention. 



Mn(ID compound 


Level of addition (by weight) 


Mn(ll) S0 4 


0.1 


MnCl a 


0.1 


Mn(ll) HEDP 


0.13 


Mn(ll) EDOS 


0.13 


Mn(ll) DETPMP 


0.13 



Comparative testing 1 

The following comparative testing was conducted; base composition A of Example I was compared for antl- 
sllver tarnishing performance to reference Compositions G and H having the base Composition A but addi- 
tionally containing 0.13% MnS0 4 and 0.13% Mn(M)EDDS respectively. 

The testing involved machine testing, using a Bosch Siemens dishwasher. 20g product dosage. 65°C econ- 
omy cycles, and 14 cycles. 

Performance was graded by 4 expert panellists through visual inspection according to the following scale: 

where 

0 = no tarnish (shiny silver) 

1 = very slight tarnish 

2 = tarnish 

3 = very tarnished 

4 = severe tarnish (black coverage) 

Results were as follows : (average of the 4 gradings from the panellists) 
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Composition A 


Composition O 


Composition H 








2.0 


<0.5 


<0.5 ! 



Example 2 

The following machine dishwashing detergents according to the invention are prepared (parts by weight): 
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Ingredients 


Parts by weight 








I | 


II 


III 


IV 
















Citrate 


38.0 


35.0 


•tU.u 


35.0 


10 














MA/AA 


4.0 


6.0 


*> n 


4.0 


15 


Silicate 


26.0 


30.0 


ZU.U 


30.0 




AvO level 


0.8 


O.o 


i n 

1 .u 


1.0 


20 


Perborate 

mo no ny orate v. * ) 




5.05 




- 


25 


no a 
Pd4 


8.0 


- 


9.0 


9.0 




TAJbL> 


2.5 


2.2 


3.0 


2.2 


30 


Paraffin oil (2) 


0.5 


0.5 


0.3 


0.3 




Protease 


2.0 


2.5 


2.2 


2.0 


$5 


Amylase 


1.5 


0.5 


1.0 


1.0 




Lipase 






2.0 




40 


Nonionic (3) 


1.54 


1.0 


1.5 


1.5 


45 


35AE3S 




3.0 







50 



55 
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DETPMP 


0.1 


0.2 






MnS04 


0.2 


0.2 


0.2 


0.4 


EDDS 


0.1 j 


• 


0.15 




Limesoap 
dispersant (4) 


• 


m 


2.5 




Granular suds 
suppressor 


• 


1.0 






Sulphate 


balance to 
100 








PH 


10.7 


10.7 


10.7 


,0, 



(1) Pre-compacted before incorporation 

(2) WINOG 70 ex Wtntershalt 

(3) Pre-mixed with the paraffin oil before incorporation 

(4) Lutensol AO 12 ex BASF 



Claims 



A bleaching composition containing ^^s^^ma 
(a) an oxygen-releasing bleach system comprising a hydrogen peroxide source and a peroxyacid 
bleach precursor compound selected from the group consisting of 
<i) an N-acylated lactam bleach precursor of the formula: 

O 

O C-Chfe— CHj 

6 " _ ! I 



wherein n is from 0 to about 8. preferably from 0 to about 2. and R« is H. an alkyl, aryl. alkoxyaryl 

or alkaryl group containing from 1 to 12 carbons, or a substituted phenyl group containing from about 

6 to about 18 carbon atoms; 

(II) a perbenzoic acid precursor 

(Hi) a perbenzoic acid derivative precursor 
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(rv) a catlonfc peroxyacld precursor and any combinations of (i) - (iv); and 
(b) an Mn(ll) compound 

2. A bleaching composition according to Claim 1 wherein said Mn(ll) compound is an Mn(ll) salt or complex 
wfth an organic ligand. 

3. A bleaching composition according to Claim 2 wherein said organic ligand has heavy metal ion seques- 
tering properties. 

4. A bleaching composition according to Claim 3 wherein said organic ligand Is selected from the group con- 
sisting of ethylenedlamine disucclnlc acid, ethyl enediamine diglutaric acid. 2-hydroxypropyienediamine 
disucdnic add and mixtures thereof. 

5. A bleaching composition according to Claim 2 wherein said organic ligand has crystal growth inhibiting 
properties. 

6. A bleaching composition according to Claim 5 wherein said organic ligand is an organo dlphosphonlc acid. 

7. Acomposition according to any of Claims 1-6 wherein the level of oxygen releasing bleach system is such 
that the level of available oxygen measured according to the method herein is from 0.3% to 2-5%. 

8 Acomposition according to any of Claims 1-7 wherein the rate of release of the available oxygen Is such 
that the available oxygen is completely released from the composition In a time Interval of from 3.5 min- 
utes to 10 minutes, using the test protocol described in the present description. 

9. Acomposition according to any of Claims 1-8 wherein said hydrogen peroxide source is an inorganic per- 
hydrate salt 

1 0, The use. in a method for washing soiled tableware. Including soiled silverware, of a composition <™^"0 
an oxygen-releasing bleach system wherein said composition contains an Mn(ll) compound to Inhibit the 
tarnishing of said silverware. 
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